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TYPE 1612-AL R-F CAPACITANCE METER 


• IT IS PROBABLE that not many r(‘ad- 
ers of the (iemrai Radio ExpirimvnUr are 
very keenly aware of the standardization 
aetivities of the UTMA (Radio-Television 
Manufacturei*s AsstK'iation), nor of the 
many problems which are pos4Hl to I Ik* ac¬ 
tive committeemen as they develop thc^s<^ 
standards. 

A k^xkI example of the unexpc'cted rami- 
(ications of the standardization pr(K*esM can 
be found in the electron-tulK^socket standardization work which has 
so far pnKluced Standanl TR-111 in the Transmitter Se<*tion ami will, 
in the near future, produce a Receiver Sc*ction S(M*ket Standard. Rven 
Itefore T'R-l 11 actually was i.s.sue<l. and while it wjis Koing through the 
suc<*e.ssive steps rwpiired for standardization, committee work was going 
forward on extensions and nwisions of TR-1 II to keep the standard 
alive and abreast of the times. 
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Figur* 1. Panel view of the Type 16t2-AL R-F Capacitance Meter, showing open 
capacitance scale at low end of range. 
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TEST EQUIPMENT NEEDED 

<)!tc*nliinos in the development ol‘ a 
>tandanl it will he, by eommon eonserit, 
d(M*med essential to make a certain type 
of test on the item heinjj standardiztMl. 
rrequently, the specification may riv 
(piire tt»8ting equipment which is not 
presently available. This was the case 
with th<» capacitance tests re(iuire<l liy 
Paragraph 4.32 of TK-111. Paragraph 
T32 provides for two types of measure- 
nM*nts: (I) direct capacitance between 
t wo s|K*cific socketcontacts, all othercon- 
t acts and metal partsbeing grounded ;aiul 
(2) capacitance l)et ween a specific contact 
and all others (tied to all metal parts). 
Theactual individual siwification sheets 
for the various sockets, however, call 
for only the latter type of measurement. 

TTie simple nu*asureinent was adople<] 
because it is highly desirable that the 
capacitances be measurable on equij)- 
ment which is inexpensive to buy and 
simple to operate, so that all concenicd, 
manufacturers and users, can afford to 
own the testing equipment and can all 
have identical equipment so as Io elimi¬ 
nate the measuring gear as a possible 
source of controversy in inspection. 
DircK't-T’apacitance measurements are 
tricky to make and rcMpiire expensive 
equipment . A simple capacitance meas- 
ur<*ment from one contact to all other 
iiK'tal parts, of the order of I MA»f, iseiisily 
made with simple an<l inexpensive(H|ui|>- 
nient. For this reason, therefore, the 
individual specification sheets of TH-111 
contain only capacitance reipiirements 
from one contact to '‘all”, and standard¬ 
ization now in process will reduce the 
number of thcsi* mea.'<urements from 
two to one. 

TEST EQUIPMENT SELECTED 

rhe capacitance values for various 
sockets are all of the ord<T of I /i^cf. Th(» 


M'an h for tin* simple inexpensive ecpiip- 
im*nt with which to measure, at a fre- 
(liKMicv of I Me, a capacitance of the 
order of I MA*f to an accuracy of 0.1 txni or 
better was delegated to a small tjusk 
group by the TK 9.8 Socket Subcom¬ 
mittee. Fventually it was decided to 
c*mploy a mcxlification of (Jeneral Radio’s 
'I'yck 1(5I2-A H-F Capacitance Meter*, 
'rhe Type: lt)12-.\ has ranges of 80 /i^f 
and 1200 g^if. 'Fhc' capacitance network 
in the instrument is designed to give a 
considerably expanded scale at the low- 
capacitance end of the low range. It was 
hopetl, and later borne out by making a 
sample, that thee.\pande<l or quasi-loga- 
rithmic scale of a lO-g/if range won hi 
give sufficient accuracy at the l-/igf 
measurement level. Fxperiments with 
the first sjunple carried out by several 
different engineers, who had had no pre¬ 
vious experience with the instrument, 
indicated that it would be remlily possi- 
ble to repeat settings within 0.02 by 
simply observing the maximum on tht* 
resonance-indicating meter. 

As soon as these engineers had had a 
chance to use the experimental mcnlel of 
the capacitance meter at a 'FH 9.8 com¬ 
mittee meeting, they immediately sensed 
the usefulness of the device ami inquinxl 
whether a lOO-yu/uf range could not la* 
incorporatixl into the instrument. In 
effc*!*!, they werea.sking that the mo<lified 
capacitance inel(‘r have roughly one- 
tenth the maximum ranges t>f the firig- 
inal Type: 1012-A. 'Fhis was not at all 
difficult to do, and a second experimental 
nuKlel was prepared, embcHlying this 
added feature. As in the case of the 
Type: I0I2-.\, the shifting from one 
ratige to the other is accomplished auto¬ 
matically as the dial is rotattxl from on(‘ 
half of its scale over to the other, with 

* W. E’ Hyrrn," \ Oimiiari Ilu«li(^E'rtMiu«*urv.I ’apju'iUini i - 
MrAMurins In^tninirnt,*' ({rnmU ffatliit Krinrimtulrt, 
\ovriiilxT. MHS. 
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no extra panel switching operations. On 
the range, the first 1 fini occupies 

almost one-half of the scale length, ami 
settings can he made to 0.02 Mgf. 

METHOD OF MEASUREMENT 

In use the capacitance meter is pre¬ 
pared for a series of measurements by 
(1) setting the main dial to one or the 
other of the two zero points, (2) setting 
the meter for maximum by use of the 
zero adjust (front-right-hand) dial, and 
(3) by setting the meter to full scale by 
the oscillator output (lower-left-hand) 
dial. If now a capacitance is to be meas¬ 
ured, it should be attache<l to the un¬ 
known or .Y terminals. The main dial is 
retuned for maximum meter reading and 
the capacitance is indicated dir(H*tly by 
the dial sotting. 

SOCKET MEASUREMENT METHOD 

How do we go about measuring the 
capacitance of a socketf The S(K‘kc*t, by 
Paragraph 4.32 of TR-111, sliall be 
mounted on a round metal plate 
thick and 4" in diameter. Obviously 
there must be some sort of an adaptor 
int(*rposed between the binding posts of 
the Tvi*k I<il2-.\L instniment and the 
.siK'ket. This ailaptor must simulate in 
its proje<*ting connecting parts a tube 
b:is4‘ with which the socket is to be use<l. 
rnlc»ss adec^uate shielding is provid(»il by 
the ada|)tor, two undesirable conditions 
will exist: (1) mainly one of inconven¬ 
ience, in which hand capacity between 
main or zero-adjust tuning controls and 
the high unknown binding post will 
either make measurement difficult or 
vitiate its accuracy; and (2), the stray 


Figure 2. Vi«w ihowing the three socket odop* 
tors, one ohoched to the X terminals of the capac¬ 
itance meter. Internal view af adaptor at top 
right shows terminals, one of whkh b a lead for 
clamping in o binding post and the other o cap¬ 
tive nut which replaces the binding-post cop. 


capacitance between the large grounded 
metal plate and the high unknown bind¬ 
ing post, of an unknown magnitude, w ill 
imi>air the accuracy of measurement. 
For these reasons each mlaptor is matit* 
using an aluminum shield can as a chas¬ 
sis, wdiich, incidentally, provitles a ready 
means for hiding, as w'oll as containing, 
the mounting and wiring gear a.saociate<i 
with the tube base. 

An adaptor is attachi^J to the in.stru- 
menl by screwing it on to the stud of the 
ground unknown binding post after re¬ 
moving the binding-post top, through 
the means of a female-threaded part 
driven from the top by a screwdriver 
slot. Currently there are three adaptors 
available, as follows: 

1. 1G12-IM, for 7-pin miniature sock¬ 
ets, to measun* “Xo. 4 contact to all.” 

2. 1612-P2. for octal socket, to meas¬ 
ure *‘Xo. 4 contact to all.” 

3. 1G12-I^, for tf-pin miniature noval 
s<K*ket, to measure“Xo. o contact to all.” 


REDUCTION OF ERRORS 

If you have l)een concerned, as many 
others working on the |)roject were, w ith 
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I III* sniallii<»SH of t he* capaciljiin'e* hoin^; 
incasiiml an<l the conscetucnl imporl- 
ancr of prohnhlo e*rmrs in iii(‘aMirom<*nl 
eliie to strays or othor faiis<*s, you an* 
pmliahly by now roaely to ask a (nutslion. 
How ran wi* mrasiiri* arrurat(*Iy the ca- 
paritanrr of a socket this way? The 
adaptor has an air eapacitanre* between, 
in the <*as(* of the noval, say, pin five anel 
all (if the other e*i)!:ht, which rapaeitanre 
is eliminated when the so<*ket is phigge'd 
on. I'he .sork(‘t enpaeitanee indicated by 
the* instrument will be less than the true 
.s(H*k<*t capacitance* by the amount e>f 
this air e'apacitane*e be*twei*n aelapteir 
\m\s. In or<le*r to me*asure this capaci¬ 
tance value e*Npe*rime*ntaIly, pins were 
pro^n*ssive*ly shorte'ne*d until they just 
maele eauitact with the s«M*ke*t springs, 
thus reelucin>4 as far as possible* the air 
e apacitance b(*tw(H'n pins. The difTe*rene*e 
in m(*asureme*nts turned out to be only 
one or twei hundredths of a micreanicro- 
farad, which could appropriate‘Iv be 
ne*Kle*cte<l. Sine*e the* e'apae*itanee value's 
liste*d on the* individual spe*<‘ifu*ation 
sla^ets were* dete*rmined with this factor 
take*n into ae*c<aint, only variations in 
this e*orre*<*ti(»n are* pe*riiiu*nl. 

Il’IMA staiielanlization will not. for 
obvious re*asons, re<|uire the* u.se* of eine* 
particular propri(*tary te*sting: device. 
Amendme'iits to 'fK-l 11 ne)w in the* 
irrMA mill, however, state* that the 
Tyi’I-: 1(’»I2-AI, K-F ('apae*itance» Met(*r 
with appre>priate adaptoi*s has bee'ii 
found to i><* a .satisfae'tory me*ans for 
makinji; the* e*a[)ae*itane*e me*asure*ments 
re*e|uire*el by ’rH-lll. Anel the* aeivan- 
t.’ijje's an* obvious in havings all inspe*e*- 
le)rs. manufae*ture*i*s’ eir use*rs*, e*mple>y 
the* id(‘!itical te*stinj^ e*e|uipm(*nl. 



LOSS INDICATION 

TTie* Tycm ll)12-.\b provieh's an aeleli- 
tie)nal feature* neit re*(|uire*d by 'ni-III, 
name*ly. a reaijth inelication e)f the l(»ss!*s 
in the* seK'ket elie*Ie*ctric. 

In p:e'neral, the maximum meter re‘ad- 
iiiji; will e*e)me .se»mewhat below full .scale*. 

'ITie amount by which the re*a<lini 2 : fails 
tei attain full se*ale ele]K*neIs upon the 
le).s.sc»s in the e*apacitance beniiK rne'asure l. 

In the e*as(* of tube* .sockets, tor instance*, 
a little experienea* weaild inelicate what 
de*flectie)ns would be appre)priate few 
seM*kets using variems elie»Ie*ctries. Xei 
vi.sible el(*parture weailel be* e»bse*rveel for 
pe)lye‘thyle'ne-insulateel seickets. only a 
ve*ry small amount fejr a ceramie* se)cke*t 
or a glas.s-beinde*ei mie*a eau*. somewhat 
me)re few a mie*a-fille*el phe*ne)lic, and 
se*veral elivisiiens few a sewket of ewelinary 
blae*k (*(*llule)se*-tille*el phe*ne)lic. 

DIRECT CAPACITANCE ^ 

MEASUREMENTS 

It .shoulel be* mentione*d that, while* 
elircct ew thre*e*-te*rminal e*apacitane*e 
me‘asureme*nts e*an be made* with the 
e*apacitane*e nie*te*r, .such me*asure*m(*nt.s 
an* new vewy e*e)nve*nient new ae*e*urate. 
rhre*<* twe)-te*rminal mea.sure*me*nts must 
be maele anel the* unknewvn e*ale*ulate*el 
frean the* re*sulting thre'c e*e}uatie>ns. 

OTHER USES 

The Tyck H»I2-AL H-F (‘apae*itane*e 
Me*ter is by net me*ans limite*ei to measure*- 
me*nts on .soe*ke*ts. Numbe*rle*ss e»ther ca- 
pacitaiwe me*asure*me*nts e*an e*asily bi* 
maele*. few which the* feature*s e»f me*a.sure- 
me*nt at I .Me anel e*onve*niene*e e»f eipcra- 
tiew), ine*lueling e*apae*itane*e re*:iding eai 
einc* dial, are* important. 

I. .Many e*e*rainie* capae*itea*s are to be 
feainel in the range* e)f 0 te) lOt) ^gf (e>r in 

Figur* 3. Simplified schemafk circuit diagram of 
the R-F Capacitance Meter. 
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lilt* rnngf ol’ 0 to lOOO if a 'Fyi’k 
K iTJ-A is availiible as woll tis a Tytk 
I lil2-AL). 'riu*so would iiicludo separate* 
luliular (*eraniies, both insulated and un- 
insulal(‘d, disc-type cerainics, and the 
tubular ceramics inclinled in electron- 
tubt* sockets. 

2. Small moltled mica fix(*d capacitors, 
of eith(*r foil-mica or silver-mica con¬ 
struction. can be mea.surcd at a fre- 
(pKMicy much neana* that of use than 
I kc or tit) cyci(»s would be. 

3. Small variable trimmer capacitors 
can be accurately measured for maxi¬ 
mum and minimum value, t>r even for 
curve of cajiacitance ver.sus rotation, 
'riiis would apply to variable mica trim¬ 
mers. variable plate-type air trimmers, 
variable multiple-cup-type air trimmers, 
variable c(*ramic trimmers, and the vari¬ 
ous piston-type variable trimmers hav¬ 
ing glass dielectric. 

J’recautions must be taken, of course, 
in providing a production-type measur¬ 
ing jig, to make sure that no (*rrors in 
measurement are inlrodu<‘ed by the jig 
itself, or as a result of its construction or 
shi(‘lding d(*liciencies. d'hese stray ca¬ 
pacitance errors beconu' mon* important 
p(*rcentag<*wi.se as .smaller <*apacitances 
are being measured. 

Alloth('r conv(‘ni<*nt use for these* in¬ 
struments is in the a.s.se,s.smenI or identi¬ 


fication of in.sulating materials. Samples 
can be m(‘asured betwe(*n flat plates, and 
an approximate value* of eli(*le<dric con¬ 
stant e*an be e*ale*ulateel from the m(*as- 
ure*el cajiacitance and dimensions <»f the 
plates tind the* sjimple. 'fhe departure of 
the nniximum reading eif the r(*sonane*e 
me'tcr freim full-scale deflection (after, of 
e‘ourse. proper initial s(*tting) is a good 
inelication of the le).sse*s in the elieh'ctrie*. 

PROCESS SAMPLING 

The R-F ('aj)ae*itan<'e Mt*ter has also 
bcH*n list'd in sjimpling. for control pur- 
tioses, t he concent ration of ingre*dients in 
chemical processing. Where dielectric 
properties, particularly dielectric (‘ou¬ 
st ant, can be used as indicatoi*s of con¬ 
centration. p(‘riodic comparisons of proc¬ 
ess samples with a standard sarntile can 
be made on the capacitance meter. For 
this ap|)lication a suitable* t(‘st cell can 
be devi.sed by the u.st'r to meet his par¬ 
ticular re(iuirem(*nts. 

CONCLUSION 

In short, the 'Fycks 1012-A and -AL 
R-F (’apacitance Meters are versatile 
and us(*ful di'vices, and are extendable 
in their utility, almost without limit, by 
the imagination of their own(*rs and 
users. 

R. K. McFiatov 


SPECIFICATIONS 


Capacitance Range: TyI'K laPi-A, U to 12l)t) fjifif 
ill two Imiuls — 0 to SO ^Mf atid 0 1200 ppf; 

Tvpi: ir»12-.\L, 0 to KMl n^f in two l>;inris — 0 
|4» 10 nfii :iii(l 0 to 100 ppf. Ranges are .switched 
aiitonialically a.s capacitance dial i.s rotate<l. 

Capacitance Accuracy: 

Type 1612-A 

Low Range rtO.S /i/if helow 10 ppf 

, l)etw(»en 10 and 80 ppf 
High R.ange— iti) fifif helow 100 ppf 

rb.*)'» between 100 and 1200 


Type 1612-AL 

Low Range — iO.OS ppf below 1 ppf 

betwe(*n 1 and 10 ppf 
High Range d=0.5 ppf below 10 ppf 

dt5% betwe<*n 10 and UK) ppf 
Capacitance Scale: Sc:ile is .spreail out at low enil 
of di:d and nearly linear at high enil. For 1 'vpk 
I bl2-A, Kmalle.st division is i ppf for the low 
range and 10 ppf for the high range. For Tvpk 
I( il2-.\L, .smallest .scjile tlivisiotts are one-tenth 
these values. .Minimum rneiusuralile (aipacitance 
is influenceil by sharf)iu‘s.'j of resmianee a.s well 
JUS seale distribution, and i.'i about on(»-half the 
smalh*st division. 
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Divlectric Loss**: Relative meter indications 
with different dielectric samples give a com¬ 
parative measure of dielectric loss. 

Oscillator Froquoncy: 1 m^acycle ±1% ad- 
jiLSted at factory. Frequency can be readjusted 
if necessary by means of a movable dust core. 

Resonance Indicator: A 1N34 crystal rectifier is 
used with a microammeter to indicate reso- 
tuince. 

Type 


1612-A R-F Capacitance Meter. 

1612-AL I R-F Capacitance Meter. 

l.ir«fu«<Ml tindi'r pnlents of the Riwlio Corporation of ‘\im*ri( 


Tube: A 117N7-GT tube is u.sed in the oscil¬ 
lator circuit, and is supplietl. 

Power Supply: 115 volts, 50 to tiO cycles ac, or 
dc. 

Power Input: 12 watts at 115 volts att; II watts 
at 115 volts dc. 

Dimensions: (length) 12 X (height) 0^ X (depth) 
7H inches, overall. 

Net Weight: 11 pounds, 10 ounces. 


Code Word 

Price 


$170.00 


170.00 


SOCKET ADAPTORS FOR USE WITH TYPE1612.AL 


Type 


Code Word 

Price 

1612-PI 

Adaptor for 7-pin miniature. 

HEI^'rA 1 

$9.00 

9.00 

9.00 

1612-P2 

Adaptor for octal. 

OCTAL 

1612-P3 

Adaptor for 9-pin minioture novol. 

NOVAL 1 


ROBERT F. FIELD RETIRES 


On December 29, Robert F. Field 
formally retired from the Fngineering 
Department of the General Radio Com¬ 
pany after 21 years of service. Actually, 
he will be in and out of our laboratories 
for some time working on various 



fMMsonal investigations he htis started. 

To any regular reader of (he Experi¬ 
menter, Mr. Field’s name is certainly a 
familiar one. His contacts with the en- 
gineering profession began long before 
his association with General Radio be¬ 
cause, after graduating from Brown 
University in 190() and receiving a 
Master’s degree there the following 
year, he taught physics and electrical 
engineering at Brown for a number of 
years. Then in 1915 he left to take ad- 
vancefl work at Harvard rnive!*sily. 
receiving a .Master’s degree in 19H». 
From 1918 until he joined the General 
Radio staff, he was .Vssistant Professor 
of Applied Physics at Harvard, teaching 
courses in communications engineering, 
and specializing in electrical measure¬ 
ments. 

Mr. Field had been with General 
Radio only three months when the Janu¬ 
ary, 1930, Experimenter carried the fii*st 
of a long line of his articles on bridg(*s 
and assotnated subjects. ’Fhis article, 


Robert F, Field 
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“All lAiuiil-Ariii C apjicilniirc 
analyzed siihstitulion moasure- 
inenls with the now venerahle Tyi'K 2lt». 
I )iirin^ the next few years several l)ri(Jj((\s 
were* designed by Mr. Field and put into 
priHluetion including the bridge-type 
fn'(|iieney meter, 'fveE: 434, the Tvei: 
710 Capaeilanee I^ridge, the Type: .>14 
Megohm Bridge, and probably the most 
famous of tliem all — the first nnxlel of 
the 'Pype: (».5()-.\ Impedanee Bridge 
which was soon to become a laboratory 
fixture along with the soldering iron and 
slide nile. 

Work with bridge eireuits soon 
brought him to the study of impeilance 
standards, the measurement of all types 
of impedances, and the jiroblems caused 
by residual impedances in standards and 
romponents. One important contribu- 
t ion to the art nnule as a rc*sult of some of 
this work was the paix'r presenteil joint¬ 
ly with D. B. Sinclair at the IIIE-UUSI 
meeting in April. lt).3.5. It was entitled 
“A Method for DiMermining the Hesid- 
ual Inductance and Ueshstance of a 
\'ariable Air Ciinden.s<»r at Radio Fre¬ 
quencies’' and was published in the 
“Procmiings of the I.R.Fv" the follow¬ 
ing year. 

It is not neces.sary to mention all of 
the instruments developt*d by Mr. Field 
to indi(*ate his versatility and ever-pres- 
rnt d(*sire to improve measuring twh- 
ni(|iii‘s, our knowledge of impedances, 
and the materials from which they are 
constructed. Furthermore, the investi¬ 
gation of such iletails as ‘‘Connection 
lOrrors in Capacitance .Measurements” 
(.lanuary, 1938, JCxperinicnler) kept jiace 
with his interest in circuits and instru¬ 
ment design. Before long anyone who 
didn't know about the importance of 
inlerfacial polarization to the electrical 
engine(*r ju.st hadn't come close to Mr. 
Field, 'riie re.sults of some of his work 


concerning polanziition and its elfiM i 
on the properties of dielectrics appean'd 
in his paper, “'riie lki.sis for the Non- 
Destructive Tt*sting of Insulation," 
which was prestailed to the A IKE con¬ 
vention in Toronto, .lune, 1911, and 
fiublisheii in the AIIOE Tran.siU'tions in 
September. 1941. 

The study of insulation and dielectric 
materials in general subsequently occu¬ 
pied much of Mr. Field’.s time. His paper, 
‘‘The Behavior of Dielectrics over Wide 
Ranges of Frerjuency, Temperature, and 
Humidity” (publishcnl by General Ra¬ 
dio), was presented to many groups 
anxious to learn more alanit the mech¬ 
anism of dielectrics and its relatioti to 
the testing of various existing types of 
insulation. 'Die problem of humidity 
and its elTects also was the subject of 
several Experimenter articles of much 
interest to those working in humid 
summer climates. And in the May, 194('», 
Journal of Applird Physics he present( mI 
his paper on “The Formation of Ionized 
Water Films on Dielei'trics Fnder (^)n- 
ditions of High Humidity." 

.Although many of these studies indi¬ 
cated Mr. Field’s interest in capacitors 
and capacitance measurements, induc¬ 
tors were not left out completely, and 
they came under his scrutiny. In .March, 
1942, with P. K. McElroy, .Mr. Fiehl 
asked in the Experimenter, “How (ommI 
is an Iron-Cored Coil?” His latent con¬ 
tribution was pre.sented to the Symposi¬ 
um on Improveil Quality Electronic 
Components at Washington, D. C’.. in 
May, 1950, on “Reduction of Los.s('s in 
.\ir-Coreil Coils.” 

No summary, however brief, of .Mr. 
Field’s contributions to technical litera¬ 
ture, should omit reference to his cla.s.sic 
jiaper, “.\n Engineering .Approach to 
Trout Fishing," which appeart^l in the 
Experimenter for .lanuary, 19 Hi. 
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SevciTil of Mr. F'iold’s (•()lloiip;iies art* 
now arranji:iii >5 to carry on various as- 
pocls of his active engineering; program. 
Mr. Ivan (1. hkston will continue work 
he has done with Mr. Field in the study 
of electrical insulating materials and 
bridge measurements and will assum? 
I he over-all direction of the program, 
and Mr. Horatio W. [..arnson, who has 
also <lone considerable work in the field 
of inductor design, will carry on research 
and <ievelopment projects which .Mr. 
Field has startetl, especially on air-cor(*d 
inductoi*s. 



Horatio W. Lamson Ivon G. Easton 


SEE US AT THE 



I. R. E. 
SHOW 


I^lan to visit the (Jeneral Uadio booth 
at the forthcoming Radio Kngineering 
Show, .March 19-22, at (Irand Central 
Pahict*, New York. 

Many of the new instruments an¬ 
nounced in I lie Expvrimrnli r during the 
past year will be on display—u-h-f meas¬ 
uring ecpiipmenl, oscillators, bridges, 
signal generators, v-t voltmeteis, decade 
impedance units, many otheis. 


A complete working tlisplay of Fyck 
S 74 Coaxial IClements will beset up. You 
can see how m(*asurements of impedance, 
voltage, and power (*an be made accu¬ 
rately and easily with this completely 
integrat(Ml line of (‘lements. 

Many instruments will have their 
cabinets r(*moved, to demonstrate the 
high-<|uality components and construc¬ 
tion methods used in (leneral Radio 
i^cpiipment — the features that give long 
life and de])endable service. 

Re|)resentatives of our engineering 
department will lie on hand to answer 
your ijue.stions and to discuss with you 
the performance and applications of 
(Jeneral Radio precision-built test (Kpiip- 
ment. 

l^lan now to see this display of tin* 
most complete line of high-(iuality test 
eipiipment available today. 
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